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Neeha River-Cont'd. 
Beaumont, Tex... ......... 

Trinity River. 
Dallas Tex ................ 
Rivedide Ter .  ........... 
Liberty +ex... ........... 

d-8 River. 
Kopperl T e r  .............. 
Wroo, !$ex ................. 
Hem stead, T e r  .......... 
Booti, Tex ................ 

Cblorado River. 
Bdlinger,Tex.. ........... 
Austin, Tex .............. 

NARCH, 1904 

Nilre. 
40 

330 
100 
42 

S69 
301 
215 
76 

400 
214 

MON!CHLY WEATHER REVIEW. 

28 

31 

11 
11 

.TABLX VII.-Heig& of rima referred to v m ~  of gagm.--Continued. 

Feel. Fecl. Feel. 
( 20-25 5'6 5.4 j9,15,16, 

8.7 2?,23 ...... 2.2 

5 6. 1 6.2 3.5 
1;. 0 5 9.9 9.7 

I I 1  

- 
d 
Z %  
36 M 

3 
G 

Fecl. 
10 

25 
40 
25 

21 
24 
40 
39 

21 
18 

- 

- 

Stations. 

Highest water. 

F! .- c 
c al 
s 

J 
1 
0 a + 

d .- Stations. E 
01 - w 

-~ 

Inches. 
0. 90 ....... 
2.27 
0.7'2 
1. 38 
3.21 
3.80 
5.83 

10.85 ....... 

MAUI-Continued. Fed. 

Haleakala Ranch.. ........... 2,lNO 
Wailuku,ne. ................. 250 

LANAI. 
Keumuku. .................. 10 

OAHU. 
Punahou (W. R.) sw.. ...... 47 
Kulaokahua(Castie), sw.. ... 50 
Makiki Reservoir ........... 120 
U. 8. Naval Station sw. _ _  _ _ .  6 

Il'aia .......................... 180 

Gapiolani Park. sw: ......... 10 

Date. 

l . . . . .  
2 . . .  .. 
3 . . . .  . 
4 . . .  .. 
5 . . . . .  
6 . . .  .. 
7 . . .  . 
S... . 
s . . . . .  

10.. ... 
11. .... 
12 ..... 
13 ..... 
14.. ... 
15.. ... 
1 6 . .  ... 
17 ..... 
18.. ... 
19.. ... 
30..  ... 
21. .... 
22. .... 
23.. ... 
24.. ... 
25.. ... 
26.. .... 
27.. ... 
28 ..... 
29.. ... 
30 ..... 
31.. ... 
Slllun 

Means 

Depar- 
tore. 

- 
0 
B 

2 
- 
2 : 
m 

E a 
* 

29.92 
29.90 
29.85 
29.90 
"9.92 
49.96 
.70.01 
29.96 
29.92 
29.97 
29.90 
19.ri6 
29.81 
29.85 
29.84 
29.84 
29.84 
29. 89 
29.95 
30.03 
30.00 
29.92 
29.90 
29. S9 
29. S8 
29.89 
29.88 
29.91 
29.92 
29.95 
29.94 

....... 
29.91 

-.OS 

Hilo (town) ....................... 
Poueo ........................ 
Kaumana .................... 
Pe ekeo .................... 
d & a u  ..................... 
Honohina .................... 
Puuohua ..................... 
Laupahoehoe ................ 
Ookala ...................... 

85 
1,450 

100 
200 
300 

1,050 
500 
400 

*' a 

'B - 
Fi _ _  

6 i . 5  
63. 5 
65, 5 
6S .5  
70. (I 
lj!l. :: 
71.5 
66.5 
68.7 
67.0 
64. 
6 i . i  
6i.2 
64.7 
64. 0 
6i .U 
es.5 
67. 0 
i O . 3  
iu. i 
67.5 
65.5 
61;. 0 
61.; 
61.3 
54.7 
57.7 
5s. i 
61.5 
GS.3 
66.5 

. . . . . . . . .  
65. i 

t 4 . 2  

y . P A 
.-.z -5 

;1 
F45 
2.c 

~ 

s i  
i s  
t;!l 
s? 
R:l 
S!l 
h3 
i 9  
86 
55 
77 
91 
X'J 
S 2  
92 
riw 
xi 
83 
36 
RS 
s3 
78 
82 
93 
8:; 
69 
71 
75 
75 
91 
83 

%?. ! 

I[ 

Lowestwater. $ ;& .- 
3 2  

-~ 

Date. 

- 
Date.. 

__ 
;eight 

Stations. 

Ieight %eight 

Feel. 
2.4 

27.2 
9.9 

10.8 

2. 6 
5. 1 
1. 7 
3.5 

1 .2  
2.0 

Feel. 
4 . 1  

1.8 
0.9 
4.5 

-1.5 
2.0 

-1.7 
1.6 

1.0  
1.0 

Nilce. Feel. 
100 24 

Fecl. 
6.9 

10.9 

9. 7 
15. 7 

21.0 
15. 5 

26.3 
26. 3 

Odorado Riser-Con t'd. 
Colnmbus, Tex. .......... 30 

27 
31 
1 

27-29 
29 
31 

1-3 

1,?,17 
23 

10-12 25.4 Red Riwr of the North. 

;: f; 1 1 ; 1 1  Noorhead, Yiun. 8 ....... .I 418 ~ 26 
Cblunlbin Riwr  

Umatilla, Oreg.. .......... . I  270 25 
'25  (-0.2 1 4. 1 1 1  The Dalles, Oreg .......... .I 166 t 40 

14  2. !i 3.1 I 1  Il'illaniette Ritwr. 1 I ~ ~~~ . ............ _ !  118 
I 12 

.Yacramnilo River. I 
Red Bluf, Cal.. ............. 265 

............ 

........... .I 64 

20 
15 

23 
25 

9.5 I 27.28 1 13.4 1 11.6 E I i . 7  1 28 11.6 7.8 

27 17.B 15.9 
10 ~ 24.2 4.5 

10 
22 1 i;:: ~ 

I I 1 1  1 1 

IFmzen for 28 days. ?Frozen entire month. Jk'rozen for 24 days. 4Frozeu fur ?2 days. 6Frozen for Y days. 616 days only. '17 , lays  ouly. SFrozeo fur 21 days. 914 days only. 
IoFroeen fur 18 days. 11Frozen for 4 days. IrFrozen for 26 days. I s  Frozen for 23 dags. 1429 days m l y .  l5C:age bnken.  16Frozen fur 3 days. 

HAWAIIAN ULIMATOLOGICAL DATA. 

Rainfall data .fw March, 1905. 
By R. C. LSDECKER. Territorial Meteorologist. 

Meteorological Obaervatwns ut Hmioluln, Ilfarch, 1904. 
The station is at  ?lo IS' north, 15i0 50' west. I t  is the Hawaiian Weather Bureau station 

(See fig. 2 No. 1 in the M o N T H L P  WEATHER REVIEW for Ju ly ,  1902, page 365.) 
Hawaiian stawlard tirue is 10b 30m slow of Greenwich time. Honolulu local mean tiiue 

Punahou. 

is 1 O L  31m slow of Greenwich 
I1 I The yreswre iy corrected fur temperature and reduced to sea level, and the gravity cor- 

rection, -0.06, hay breu applied. 
The average direction and force of the wind and the average cloudiness for the whole day 

are given unless they have varied inore than ucual, iu Whidi case the extremes are iven 
The scale of wind force is 0 to 12, or Beaufort scale. Two directiains of wind, or values ofwind 
force or amouutsuf rloudiuesr conoectad hy adash, iudicate change from one to the other. 

Rainfall furtweuty-four hoii;sisiueasured at 9 a. 111. local, or 7 31 p. m., (ireenwich time. 
The rain gage, 8 inches in diaiueter, is 1 foot aliuve ruund. Thermometer, 9 feet above 

ground. Ground IY 43 feet and the barometer 50 feet afove sea level. 

a 

3 
2 * 

~ 

h c h fx. 
8 .91 
9. 20 

11.31 

6. 78 

7.30 
6. 28 
4. 31; 
1;. 5; 
5. 46 
6. 61 
6. 90 
8.04 
6.91 

....... 

....... 

....... 
6 .  68 
6.86 
6. 6S 

11.03 
7. 25 

....... 

....... 
5. 93 

16.35 
19.97 
14. 5" 
19.37 
9.25 

15.61 
6.97 

7. 17 
7.18 

10.43 

.Lo9  

17. 03 

....... 

....... 

....... 

IO. 21 

....... 

....... 

....... 

....... 

....... 
6. 33 
4. 74 

2.50 ,. 14 
4. 78 
5.57 
6. 24 

15.10 
13.43 
10.30 
25.39 
16.71 
15. 35 

....... 

....... 

. .________ 

During twenty-four hour3 preceding 1 p. IU. Greenwicb 
time, ur 230 a. m. Honolulu tiiur. 

Terupera- 
tore. 

~~ 

rerupera. 
tore. Mea u s. 

~ 

g 
.E 

Fi 

t 
66 
6* 
73 
ix 
iY 
il 
70 
71 
68 
66 
70 
68 
GS 
65 
67 
C!I 
i o  
i 3  
73 
70 
69 
6b 
66 
65 
5Y 
fi2 
61 
62 
68 
71 
68 

I-. 

~ 

- 

i 
.- z 
a .* 
- 

70 
65 
67 
66 
66 
i o  
io 
67 
6s 
6s 
66 
6ti 
66 
C6 
65 
65 
61; 
69 
io 
71 
67 
68 
68 
63 
63 
57 
,58 
60 
62 
68 
69 

... 
66. 

... 
- 
1 0 1  

1 p. 

~- 

2 
a 
2 
.d 

z 

i 9  

i 5  
id 
iB 

i R  
i Y  
i P  
HJ 
w 
74 
76 
76 
72 
rk 
, I  
I: ,  

i Y  
i Y  
79 
lb  
79 
69 
76 
75 
74 

79 
74 
80 

" 9  ,, 

I- 

,? 

c 1  

"* 
"1 

-. 

"- 
, I  

... 
"- 
I t . 1  

.... 
~- 

College Hills.. .............. 175 
Manoa (Woodlawn D a i r y ) , ~ .  285 
Manoa (Rhodes tiardensl . . 360 

- 
d 
- 

t 
65. 5 
65 
69. 5 
i 0  
i o  
70 
6 i  
69 
6i 
65 
6s. 5 
67.5 
67.5 
64 
66 
68 
67. 5 
71 
il .  5 
67 
67 
67 
62.5 
64.5 
66 
60 
59 
60 
65 
69 
67 

.... 
66.2 

.... 
- 

~ 

..... 
68. 1 

..... 
- 

....... 1 IURaUe hSglUN. ........ .';.. . 30 
4.4i 
5.86 

School street (Bisho ) sw 
Kamehameha Ychooy. :. .. : : : 1: : 

485 
50 

..... 250 

.. 350 
2.96 Galiula ........... 
4.47 Laniakea (Nahuina ............. 
4.18 TautalusHeights(Frear) .... 1,360 
5.16 Waimanalo ue .............. 25 
3 . W  Maunawili,'ne.. ........ 
Y.00 Ahuimanu,ne ............... 3.50 

40 Gahuku, n _ . _ _ _ _  
... Waialua .......................... 
... Wahiaaa .................... 900 

6.23 Ewa Plantation, 8.. .......... 60 
4.63 U. 5. Naguetic Station . . 
6.11 Waipahu ................ 
5.92 Moanalua ................... 15 
6.30 Pacific Heights.. ............ 

.... 200 ..... 300 
......... I,MH) ........... 400 

4.40 Kealia,e.. .................. 15 
4.69 Kilauea (Plantation), ne 

4.47 Waioli ...................... 
H a e m  ...................... 
Waiawa .................... 

....... Eleele ....................... 
2.43 Wahiawa (Mountain) ....... 3.000 
3.13 McBryde (Residence) ...... 850 

9.90 Lawai e ..................... Boo 

9.19 Lawai Beach ..................... 

....... KAUAI. 

....... Hanalei, n ............... 

Lawai (Gov. Road). ..... 
. . . . . .  Lawai, w ................ 

9.48 Koloa' ....................... 100 

....... Dclnyed February report#. 

101 29.95 SW. 
w-*W. 
IlUI?. 

LW. 

SW-S. 
w-U?-4. 
S. 
S. 

St'. 
W.-S 
LI. 
8. 
P.-SW. 
s.-sw. 
SI. 
%-.ST. 

IW.-S. 
Ut.. 

uc.-uw. 
sw.-w. 
W.-IlW. 

SW. 
S I .  

SW. 

ue.-sw. 

ne. 

ue. 

........ 

........ 

........ 

KOHALA, U. 
Awini Ranch ............... 
Halawa ..................... 
Niulii ....................... 
Knhala (Mission) ........... 
Kohala (Sugar (3.). ......... 

0 8 XI. 114 
(1-1 5-71 3(l.IJX 
1-IJ h l l l l  !!I, 9 X  

0 5 30.0U 

0 4 2!1.!111 
1-0 I&6 ?%!I3 

0 1029.!ll 
U 10-7 49.86 
0 10-5 2 9 . 5  

1-1) 1lh3 29. S6 
1-U 6 29.90 

0 1 0 4  29.94 

0 5-1u 30.u5 

1-0 4-10 29.95 
3-0 10 30.00 
1-0 5-0 25.93 
1-0, s o  29.94 

4 29.93 

I! 5 30.o11 

o 10-4 30. 103 

o io-; 30.01 

.... ............ 
0.24 6. i ?!I. 516. 

.... ....... 

. _ _ _ .  7.30 

9.869. ..... 

..... t 3 . 5 4  
___ -~ 

Nean temperature 
Yean pressure for t b  

*This pressure is B 
served at  6 a m. lo 
(6 + 9+ 2 + 9) i '4. 

Maximum therruo 

-_ 
!Iarch, 1% 

u.. Green . m., Greenwi 
le. ]I +ll..S, 
p. 111. and mlnimuiu a t  2 p. iu.. local time. 

1904, (9- 
)r the IUOL 
mouth of 
recorded 8 
I ,  or 4:31 
Beaufort s 
eter set a t  

, ( 6 + 2 1  l i 3 = 7 1 . ? 0 ;  normal is iO.7O. 
$) + 2 =  ,921; nuru~al is 3u.010. 
ch time. tThese temperatures are ob- ................................ 

Nahiku, ne .................. WO 
Nahiku ...................... 1,600 I time. 1 These values are the means of 
Haiku u ..................... 700 
Kula (Erehwon), n . .  ......... 4.600 
Kula I Waiakoa), n . .  ......... 2, io0 
Puuomalei, n. .  ............... 1,400 calius predominatecl, while the trades mere conspicuous by 

their absence, and though there were light airs from that quar- 
ter during a portion of six clays, they could by no means be 
designated as trade winch. The consecntive number of clays 
of southerly minds was the greatest on record, while the wind 
force was the lightest, probably the lightest known here, the 

NoTE.-The letters n, E, e, w, and  c )w the exposure of the station relative to the r inds.  

QENERAL BUYNARY FOR XARUH, 1904. 
The record for the month, as a whole, was unique in the 

Light southerly winds and annals of the Weather Bureau. 
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Cor. 1 High- 
av'ge. est. 
______ 

0 5  

73.9 89 
72. 6 X3 

72. 9 S6 
65.4 SO 

65.6 81 
75. 1 85 
70.  6 80 
G9.3 bO 
51.7 82 

....................... 

...................... 
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52 

50 
66 
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The artesian well water showed t,he effects of the heavy rains 
of February, and rose to 35.S5 feet aliove mean sea level. ~~ 

average for the month being but 0.26, Beaufort, scale. As 
shown by the records of this ofice the average force of the 
March winds is 3.2. 

The mean pressure for the month. 39.931, was .089 below 
the normal, a departure only esceecled once before (February, 
1902, -.121) in the history of the Weather Bureau. 

The rainfall was considerably in excess of the normal on a11 
the islands with the exception of Hawaii, where, with the es- 
ception of the Kona district, the precipitation was much less 
than normal. This mas also the case a t  the stations in the 
Honolulu and Nuuanu districts on Oahu above the 100-foot 
elevation. In  these districts the heavy raiiis fell a t  the sta- 
tions below this altitude, while a t  the stations above the clown- 
fall was less than normal. 

As a result of the conditions above mentioned the re1 a t ' ive 

tiou. 

Frcl. 

Trade wind clays, none; normel, 18; average force of wind, 
Beaufort scale ancl during daylight only, 0.26 ; average cloudi- 
ness, tenths of sky, 6.7; normal, 4.6. 

Approximate percentages of district rainfall BR compared 
with normal: Hawaii, Hilo district, 12 per cent; Hamakua, 
37; ICohaia, 56; Waimea, 70; Kona, 162; Kau, 90; Puna, 27; 
island of Matui, 198; Oahu, Honolulu district, below 100 feet 
elevation, 189; above, 55 ; Nuuanu, below 100 feet elevation, 
181; above, 83; Iioolau, 254; Ema, 356; Iiauai, Lihue district, 
22s; Hanalei, 167; Waimea, 376. 

The heaviest monthly rainfall was a t  Maunaaili, Oahu, 19.97 
inches. The heaviest 24-hour rainfalls were a t  Awini Ranch, 
Hawaii, 5.46 inches, 23d ancl Iiipahulu, Alaui, 1.43, same date. 

Tenweratwe table for March, 1904. 

this water Was first asc,ertainecl in 1882, it, 42 feet Wainlea ............................... Volcauo HouHe ...................... 
2,730 
4, 000 

above mean sea level. 
Honolulu.-Temperature mean for the month, 71.2'; nor- 

mal, 70.7'; average daily maximum, 77.0°; average daily mini- 
mum, 66.2'; mean daily range, 10.8'; greatest daily range, 18' 
(25th); least daily range, 5" (5 th ) ;  highest temperature, YO' 
(9th, loth, ancl 30th); lowest temperature, 57' (25th). 

Barometer ayerage, 29.921 ; normal, 30.010; highest, 30.OG 
(29th); lowest, 29.78 (15th and 16th); greatest 21-hour change, 
that is from any given hour of one clay to the same hour on the 
nest, .10 ( 3  p. m. 18th to 3 p. m. 19th) ;  lows passecl this point 
1st to 4th, 1'2th to 18th, and 24th to  Vth ,  inclusive; highs, 
19th, 20th, ancl 39th. 

Relative humidity average, 83.5 per cent; normal, 71.7 per 
cent; mean clew-point, 65.7'; normal, 61.5'; mean absolute 
moisture, 6.96 grains per cubic foot,; normal, G.05 grains. 

Rainfall, 7.30 inches; norinal, 3.7G inches; greatest raiuftill 
in twenty-four hours 1.41 inches (14th); rain record clays, 22; 
normal, 18. 

The artesian well water level rose from 34.80 to 35.85 feet 
above mean sea level. The 
average daily mean sea level for the month was 9.77, the as- 
sumed annual mean being 10 feet above datum. For March 
1903, i t  was 9.59. 

March 31, 1903, it stood a t  34.85. 

.......................... 
Keoluolru ............................ 
Kioau ................................ 
Eaa l'lautatioo ....................... 
Lluited States Experimeut Statim .... 

Mean 
IURX. 

2; io0 
10 
50 
60 

350 

0 

84. 2 
7n. tc 

...... 
80.0 
74. 9 

74. 5 

76. i 
56.3 
is. 1 

. . . .  
io. n 

blean 
min. 

0 

61.9 
67. 7 

67. 1 
57. 2 

58. 1 
71. 5 
66.0 
63. 7 
66. 5 

. . . . .  
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